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Abstract 
   Heterotrophic nanoflagellates (HNF) are major grazers of heterotrophic bacteria 
and Synechococcusand also are the important conctributors to the regeneration of  
nutrient in the sea. To figure out the role of HNF in nitrogen regeneration would be 
helpful to understand the structure and function of the microbial food web and even the 
marine ecosystem. However, due to the limitation of research approaches, there was 
few research on this area and the role of HNF in natural sea environments were still 
under debate. 
   In this dissertation, we used the modern molecular biological technique conbined 
with electronic microscopy to identify a heterotrophic nanoflagellate (NFBC). A 
simulated study on the growth and metabolization of the HNF was conducted to find 
out the relationship between HNF ingesiton rate and ammonia excretion rate under 
different prey concentrations, different prey types and nutritional status. Meanwhile, a 
cruise was conducted in May, 2015 in Sanggou Bay. And the supplies of ammonia 
regenerated by HNF to the surrounding water and their contribution to the in-situ 
dissovled inorganic nitrogen were also discussed. The main results were as follows: 
(1) The HNF was identified as a species of Paraphysomonas by the 18S rDNA 
technique and the electronic microscopy. And we confirmed the result and further 
identified as P. longispina as comparing the 18S rDNA sequence with all known 
sequences in the data base – NCBI. The maximum composite likelihood between NFBC 
and P. longispina was 0.00, which also proclaimed they were the same species. 
(2) The HNF ingestion rate on heterotrophic bacteria (IB) varied from 2.4 cell HNF-1 h-
1 to 49.6 cell HNF-1 h-1, which were higher than that on Synechococcus (IS, varied from 
0.11 cell HNF-1 h-1 to 5.89 cell HNF-1 h-1). Besides, HNF prefered to ingesting high 
nutritional prey but there was no significant relationship between prey nutritional status 
and ingestion rate. 
(3) Two relationships between ingestion rate (I, cell HNF-1 h-1) and ammonia excretion 
rate (E, fg N HNF-1 h-1) were built as HNF fed on heterotrophic bacteria and 
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Synechococcus. And fitting formulations were EB=67.31×ln(IB+1)-73.3 (R2=0.902) and 
ES=121.5ln(IS+1)-14.1 (R2=0.887), respectively. These were the base of estimating the 
supplies of ammonia regenerated by HNF to the in-situ DIN pool. 
(4) The nitrogen regeneration efficiency (NRE) of HNF was primary influenced by prey 
concentrations and prey types, and the NRE increased as the prey nitrogen 
concentration decreased. The NRE varied from 27.8% to 80.2% as HNF fed on 
heterotrophic bacteria, and the value varied from 31.7% to 78.4% as fed on 
Synechococcus, but there was no significant difference between prey types. 
(5) Picoplankton, such as heterotrophic bacteria and cyanobacteria played an important 
role in the nitrogen nutrient regeneration process in Sanggou Bay; and nanoplankton, 
such as flagellates and cilliates were vital DIP contributors in Sanggou Bay. However, 
the picoplankton, especially the bacteria, assimilated amount of DIP from water and 
played as DIP consumers. 
(6) The results of in-situ experiment showed that the ammonia excretion rate of HNF 
fed on bacteria and Synechococcus varied from 4.0 µg N L-1 d-1 to 24.1 µg N L-1 d-1, 
and the average excretion rate was 10.0 µg N L-1 d-1. The daily contribution to the in-
situ DIN was 15.7% (varied from 3.7% to 54.7%), which reflected that the regenerated 
nitrogen was an important nitrogen source in Sanggou Bay.  
 
Key words: HNF; Nutrient regeneration; Ingestion rate; Ammonia excretion rate; 
Sanggou Bay 
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